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Unit 7 
linear r Equations And 
Inequalities 


EXERCISE 7.1 


Q1. Solve the following equations: 


: 2 1 1 
(i) 3* = ;* =x+ e 
Solution; 
Multiplying both sides by 6 we get 
4x -3x - 6x 1 
x=6x+1 
> -5x =—- 
5 
Solution set = 1— =} 


2 
x-3 x-2 


(ii) 73 s= EN = —1 
Solution: 
Multiplying both Sidés by by we get 
2 3(x — 2) = —6 
We 282 6-3x4+ 6 =- 
UD JL -x =-6 
> AE "c x=6 


^" Solution set = 6 
"T" ES C 
(iii) i(x-2*i-i4 3x) 
Solution: , 
6x—1 2 _ 5 1 1—6x 
C) tie inu) 
Or += = =: + 
Multiplying both sides by 12 
6x—14 8 — 1042 - 12x 


6x *12x 1042 1— g 
18x — 5 


Solution set = {=} 
18 
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. 1 2 
(iv) x4i-2(x-i)-6x 
Solution: 
3x+1 3x-2 
ea 3 ) — 6x 
3x +1 = 2(3x — 2) — 18x 
3x +1 =6x—4=— 18x 
3x —-6x+18x = -4-1 


15x = —5 
235.1 
Cas 3 


Solution set = [- =} 


S(x-3) x 
(v) NS EE d 1 -— ë 
Solution: 
Multiplying both sides by 18 we get 
15(x — 3) — 18x = 18 - 2x 


Or 15x — 45 — 18x = 18 — 2x 
15x — 18x + 2x = 18+ 45 
—x = 63 


x=- 


Solution set = 
a x 

(vi) ss is +2 
Solution: 
> AAN both sides by 3x — 6 = 3(x — 2), we get 
x = 2(3x — 6) - 3(2x) 
x —6x—12- 6x 
x =-12 
Solution set = cag) 


5 
2x 

T MET EE X#—T 

(vii) 2x+5 3 4x+10 2 


Solution: 
2x 2 5 


— mm mms 


2x*5 3 2(2x+5) 
Multiplying both sides by 6(2x + 5) we get 
6(2x) = 42x + 5) — 15 
Or 12x 28x *20- 15 
5 


Xx = 


4 
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So solution set = B 
eX 02x 1 5, 2 i 
(viii) er o xz1 
Solution: 
Multiplying both sides by 6(x — 1) we get 
6(2x) + 2(x — 1) = 5(x — 1) + 2(6) 
or 12x+12-2 =5x-5 +12 
14x -- 5x = -5 +°12 +2 
9x —9 
x=1 
But it is given that x # 1 
So the equation has no solution ={ } 


i 2 1 1 
(ix) wc. e x *-t1 
Solution: 
Multiplying both sides by x? — 1 ME 
2—-(x-1) =x-1 a} 
2-x+1 =x-1 


(x) 
Soluti 


3x46 6 2042) 
Multiplying both sides by 6(x 4 2) we get 
2(2) 2 (x*2)-3 


4 =x+2-3 
4 =x-1 
x =5 » 


Solution set = {5} 
Q2. Solve each equation and check for extraneous 
solution, if any. 
Extraneous solution: 


When raising each side of the equation to a certain 
power may produce a nonequivalent equation that has more 
solutions than the original equation. These additional solutions 
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are called extraneous solutions. We must check our answer(s) 
for such solutions when working with radical equations. 


(i) V3x+4=2 


Solution: 
Taking square of both sides 
3x+4=4 
3x 24—4 
3x =0 
Or x=0 
Solution set = {0} 
'(ü) WV2x-4- 
Solution: 
Máx 4 = 
Taking cube of both sides 
2x -422* 28 
Or 2x 28-4 
pin = ES 
Or 
A Solon se = E XS 
(iii) «© /x—3 
Solution: 


Fi of both sides 
* —3- 49 
=> x=49+3 
Or y= 52 
i Solution set = (52) 
(iv) 2vt+4= 
Solution: 
Taking square of both sides 
4(t--4) =25 
4t -- 16 =25 


4t =25-16=9 
(tU) 


Solution set = {=| 
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(v) V2x +3 = Vx-2 


Solution: 
Taking cube of both sides 
2x+3 =x-2- 
2x-x =-2-3 
x =-5 


^ Solution set = (—5) 
(vi) V2-t- V2t—28 
Solution: 

Taking cube on both sides 

2-t 22t-28 

—t — 2t = —28 -2 
—3t = —30 
t — 10 
Solution set = {10} 


(vii) /2t-6—-/2t—-5-0 

Solution: 

= el 
es 


Taking Squar i 
2t+6= 
os which is not possible 


nset={ ord 


= XFS 
Solution: . 
Squaring both sides 
x*1 


2x*5 

x+1=4(2x +5) 
=> x—1=8x+20 
=> 


e t 
Solution set = { =} 
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EXERCISE 7.2 


Q1. Identify the following statements as True or 
False. i 


(i)  |x| = 0 has only one solution. 
(ii) All absolute value equations have two solutions. 
(iii) The equation |x| = 2 is equivalent to x = 2 or x = —2. 
(iv) The equation |x — 4| = —4 has no solution. 
(v) The equation |2x — 3| = 5 is equivalent to 2x — 3 = 5 or 
2x+3=5. 
Answers: . 
(Qr [G)F [ar [aor [Mr O 
Q2. Solve for x. 
(i) I3x—- 5| - 4 


Solution: ' uv 
The equation is equivalent to e ATA 
3x-5=4 Or 3x-5-—4 
3x 29 Or 3x ad a y 
x23 Or x | i 


Solutions ` 


YS 43x +2] = 15 
2 


(3x 431 = 30 
The equation is equivalent to 
3x+2=30 or 3x+2 


3x = 28 or 3x = —32 
28 _ -32 
x= 3 or = zc 


: ELM 
Solution sets [77 =} 
(ili) |3x * 5| 2 11 


Solution: ol 
The given equation IS equivalent to 


2x 45 2 tli 
je. | 2x *5-11 or 2x+5=-11 
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2x — 6 or 2x = —16 
x=3 or x — —8 
Solution set - (—8, 3) 
(iv) l|3-42x|-l6x—T7| 


Solution: 
The given eguation is eguivalent to 


3 * 2x = +(6x — 7) 
3 2x = —6(6x — 7) 


i.e. 3+2x=6x-7 or 
i.e. 2x — 6x = —7 or 2x+6x=7-3 
Le. —4x = —10 or 8x = 4 
x=? or x zl 
m. 


2 
5 1 
Solution set HB 
(v) Ix - 21-32 5- [x 4 2] 


Solution: ; 
=> Ix +2) ix * 2/2 543 
2lx +2] 2 8 
Ix -2| 24 
This equation is ED, 
x+2=4 ae —4 
x=2 == 
Soluti T ,—6) 
(vi) * 121-9 


soluti 
[x43] 29-212 -12 
Which is not possible 


Ix + 3| —6 
Since the absolute value of non-zero integer is always 
positive. 
Solution set - (. Jor $ 
(vi) |——|-i-2 
4 3 3 
Solution: 
RS] 2242-1 
4 3 8 
The given equation is equivalent to 
Ee = +1 


or 3- 5x = t4 
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Ee d or | 3-5x-2-4 
cx cm Or —5x2—4-—3 
-5x = 1 or —5x = —7 
: 7 
rc or =- 
5 s 
Solution set = E si ] 
: 7's 
(vii) =| = 6 
Solution: 
The given equation is equivalent to 
x+5 
ILI z= +6 
2-x 


i.e. x+5 = +46(2 —-x) 

i.e. x; 5-6(2-x) 

or x+5 = -6(2 -x) 
x+5=12- 6x 
x+6x=12-5 


y em 
e] 
Soluton set = 


dic "Soe the following inequalities. 
(i 


3x+1<5x-4 
Solution: 


Solution set is E Ix 3 ; 
(ii) 4x- 10.3 < 21x- 1.8 
Solution: 
4x — 21x € —1.8 + 10.3 
17x € 8.5 
x 2-05 
Solution set is {x | x 2 —0.5] 
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— -1 1 
(iii) 4~5x 2-7 +2x 


Solution: 
Modi 
DM 
4 

Or x <= 


Solution set is EE < zl 
: 3 
(i) x-2(5-2x)26x-3; 


. Solution: 
x-0+4x2> 10 -2 


5x — 6x > 10—2 


x 

KK Multiplying both sides by 9 
3x +2-3(2x+1)> -9 
3x+2-6x-3>-9 
3x-6x>-9-2+3 , 
—3x < —8 


Solution set {x Ix < 3 
(vi) 3(2x*1)-2(2x + 5) < 5(3x — 2) 


Solution: 
6x443—4x—10« 15x- 10 
2x7 «15x — 10 
2x - 15x « -10+7 

—13x < —3 
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3 
em 


Solution T > =| 
(vii) 3(x-1)- (x -2) > —2(x + 4) 
Solution: 
3x-3—-x42» -2x-8 
2x —1» —2x—8 
2x+2x < -8+1 ' 
4x 2 
4 
Solution set is {x Ix»-2 
ses 2 2 » 
(viii) 21x *ti(5x— 4)» -c(8x- 7) 
Solution: 
10 8 8 7 
EE ee ~-x-- 


3 
Multiplying by 3 
8x+10x-8> -8x-7 


18x -8> -8x-7 
18x + 8x > -7 + 
x a igi 

x3 set is {x |x > Ij 


dX Solve the following inequalities. 
(i) —-4<3x+5<8 ` 
Solution: 
The given equality represents two inequalities 
-4< 3x +5 
and 3x+5<8 
The first inequality —4 < 3x + 5 gives 
—3x<5+4 


Or ee X (i) 
The second inequality 3x + 5 < 8 gives 
3x «8-5 
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3x «3 
Or x«1 (ii) 
Combining (i) and (ii), we have 
-3«x«1 
Solution set is {x] -3 <x <1} 


(i) -5 <4 <1 


Solution: 
The given inequality represents two inequalities 
4-3x 


And 


2 
The first inequality gives 


Combining (i) and (ii) 


2 
-~-<x<— 
3 3 


Solution set is {x | exce 1 
xus 3 3 
(ii) —6«—-«6 
Solution: 
This inequality is equivalent to two inequalities 


x-2 


And —«6 


4 
The first inequality gives 
—-24<x-2 
—24 +2 <x 
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—22 <x 
The second inequality gives 
x-2< 24 
x< 2442 
Or x < 26 (ii) 
Combining (i) and (ii) we have 
—22 « x « 26 
Solution set is (x | - 22 < x < 26] 
(v) 32-521 
Solution: 


This inequality represents two inequalities 3 2 = and 


ES > 1. The first inequality g'ves 
627-—x 
6-72 -x 
eroex 
r 1€x 
The = inequality gi 


x22 
M (it) 
"E ning (i) and (ii) we have 


Ov v 


1<x<5 
The Solution set is {x | 1< x € 5) 
(v)  3x-10<5<x+3 


Solution: 
The inequality is equivalent to 
3x —10x 5 
And 5«xt3 
The first inequality gives 
3x~10<5 
= 3x € 5-10 
Or 3x € 15 
Or x&5 (i) 
The second inequality gives 
5<x+3 
Or 5-3<x 
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Or 2«x _ (i) 
Combining (i) and (ii) we have 
2<x<5 
the solution set is {x |2 < x < 5} 


(vi) -3<**<4 


Solution: 
This equation is equivalent to 
X—4 
K 7 pers 
And — «4 
The first inequality gives 
x-4 
a d i 
35 -5 
=> 15>x-4 
Or 15+4>x 
=> 19 > x 
Or xz19 


This os inequality 
x 4 A! 


Or 

= ES 

Or 

Or x* -16«x (ii) 

3 ombining (i) and (ii) we have 
—16 : x S€ 19 


the solution set is (x| -16 <x < 19) 
(vi) 1-2x<5-x<25~6x 


Solution: 
This inequality is equivalent to 
1—-2x«5-x e 
And 5—-x€25—6x 


The first inequality gives 
1—2x«5-x 


Or ~2x+x<5-1 
Or —x«4 Or x >-4 
or —A SY (i) 


The second inequality gives 
5-x€25-—6x 
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> —x+6xX<25-5 
Or 5x < 20 
= x<4 (ii) 
Combining (i) and (ii) we have 
—-4<x<4 


the solution set is {x| — 4 « x x 4} 
(viii) 3x —2 « 2x * 1 « 4x 4 17 
Solution: 
This is equivalent to 
3x -2«2x * 1 
And 2x c 1« 4x 17 
The first inequality gives 
3x -2«2x *1 
Or 3x 2x « 1*2 
or x«3 
The second inequality gives 
2x c 1« 4x *- 17 
2x —- 4x €« 17 - 1 
or —2x > 16 dd 
or 2x > —16 05 
or x» 7 bd 
or —BEY 
- Gombiing (i) and (ii) we have 
Ne INPS -8«x«3 
N Arm setis {x| —8 <x < 3} 


REVIEW EXERCISE 7 


Qi. Choose the correct answer. 

(i) Which of the following is the solution of the 
inequality —4x < 11 7...... 
(a -8 (b) -2 
(c) -4 (d) None of these 

(ii) A statement involving any of the symbols <, >, < 
or > is called ...... 
(a) equation (b) identity 
(c) inequality (d) linear equation 


(i) ^ 
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Q2. 
(i) 

(ii) 
(iii) 
(iv) | 
(v) ” 
(vi) 

(vii) 
(vili) 


(ix) 
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x = ee is a solution of the inequality —2 < x < = 


(üi) 
(a) -5 (D 3 
() 0 () 2 
(iv) If xis no larger than 10, then...... 
(a) x»8 (b) x « 10 
(o) x < 10 (d | x» 10 
(v) If the capacity c of an elevator is at most 1600 
pounds, then...... 
(a) c « 1600 (b) c > 1600 
(c)  c«1600 (d | c» 1600 
(vi) x = 0isa solution of the inequality...... 
(a) x>0 (b) 3x +5<0 
(c) x+2<0 (d) x-2<0 
Answers: va 


False. i 
is a diner equation. 


A = 0.7xis an identity. 
Be ged = 8 is equivalent to —2x = 11. 
To. eliminate para we multiply each side of an 


N / «equation by the L.C.M. of denominators. 


'4(x + 3) = x + 3 is a conditional equation. 
The equation 2(3x +5) 2 6x 4-12 is ah inconsistent 


equation. 
To solve zx — 1.2, we should multiply each side by 3 
Equations having exactly the same solution are called 


equivalent equations. 
A solution that does not satisfy the original equation is 
called extraneous solution. 


(vii) F — j(vii)T j(ixT | — | 


Answers: 
OT GT HEF [iT TT | 
VDT — | 
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Q3. Answer the following short questions. 
(i) Define linear inequality in one variable. 
Solution: 
A linear inequality in one variable x is an inequality in 


which the variable x occurs only to the first power and is 
of the form 


ax+b<0 ; a#0 
where a and b are equal real numbers. 
(ii) State the Trichotomy and transitive properties of 
inequalities. 
Solution: 
Law of Trichotomy 
For any a,b € R,one and only of the statements is true. 
asb ora=b ora>b ` 
Transitive Property 
Let a,b,c ER 
(a) ifa>bandb>cthena>c 


(b)  ifa<andb<cthena<c — a ' 
(iii) e 
Solution: Ac 
"T Fy E~ 2¢ + 32 
Treo 
=> =C +32 


Or 9c + 160 < 0 
Or 9c + 160 < 0 
Or 9c < —160 


Or Cu 


(iv) Seven times, the sum of an integer and 12 is at 
least 50 and at most 60. Write and solve the 
inequality that expresses this relationship. 

Solution: 

Let x be the integer. So according to the question 
50 € 7(x 412) < 60 
This is equivalent to two inequalities 
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50 € 7(x + 2) 
And 7(x t 12) x 60 
The first inequality gives 
50 € 7(x + 12) 
50 € 7x + 84 
50 — 84 < 7x 
Or E < 7x 
=> — 2 <x 
The Second inequality gives 
7(x +12) < 60 
7x + 84 < 60 
Or 7x € 60 — 84 
Or 7x < 60 — 84 
> x< — 
From (i) and 6) we get 
7 
Q4. 
extraneous s 
(i) V2t + 4 — | 
Solution: OVS 
Sat both sides 
Pus 2t+4=t-1 
i 2t -t— —1—4 
t-—5 
On checking | 
/-10-4-— /-5-1 
/—6 = /—6 
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Since V—6 = œ = Imaginary 


Therefore solution set={ } 


(ii) V3x-1 —248- 2x = 
Solution: 
=> V3x —1 = 2V8—2x 
Squaring both sides 
3x —1 = 4(8 — 2x) 
Or 3x — 1 = 32 — 8x 
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(ii) 


the faulted integer is x| 
Solve each of ae and check for 
~e t ] i H y: 
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Or 3x +8x 23241 
lix = 33 

> x=3 

Check: 
433-1-2/8-2(3) =0 
/9-1-2/8-6-0 
V8 - 2V2 = 0 
2/2 -242 = 0 


x = 3 satisfies the given. equation 
So the solution set is{3} 
Q5. Solve for x 
(i) I3x + 14|- 2 = 5x 
Solution: 
Or 3x + 14| = 5x 42 
This is equivalent to 
"3x + 14 = +(5x + 2) 
i.e. 3x -14 — 5x €2 or 
3x—5x =2-14 or 


On checki see that x — 6 satisfies the given 
equation bulge does not satisfy the given equation. So 
| is (6) 


the olution 
DE slx—- 3| =5 |x * 20] 


Solution: 
Multiplying both sides by 6 we get 
2|x — 3| = 3|x + 2] 
This is equivalent to 
2lx + 3| 2 +3(x + 2) 
Which is equivalent to 
2(x-3)23(x*2) or 2(x — 3) = -3(x + 2) 
2x - 6-2 3x t6 or 2x - 6 = —3x - 6 


2x - 3x 26 t6 or 2x + 3x = —6 6 
—x = 12 or 5x 20 
x= —12 or x=0 


On checking x = —12 
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On checking we see that x = 0 and x = —12 satisfies 
the given equation. 
_ solution set is (- 12,0] 
Q6. nove the following inequality 


(i) — =x +5<1 
Solution: 
Multiplying by 3 
—x+15<3 
Or -x €3—15 
or -x 33-15 
=> x212 t 
So the solution set is {x | x 2 12} 
(i) -3 <12 <1 
Solution: 
This is equivalent to two inequalities 
1-2x 
-3« 
And cy ai 
The first ineq 
—15 


"Or 16 
an x<8 
The second inequality gives 
1-2x«5 
—2x «5—1 
—2x > 4 
—2x > 4 
x> —2 
Combining (i) and (ii) we have 
8>x>-2 
Or -2«x«8 
solution set is (x | 8 > x > —2) 


tio 
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